Aim: In order to resolve the equivocal relationship between anxious temperament rated by the Temperament Evaluation of Memphis, Pisa, Paris, and San Diego-Autoquestionnaire (TEMPS-A) and harm avoidance rated by the Temperament and Character Inventory (TCI), the present study aimed to investigate whether the anxious temperament scale and the harm avoidance scale are significantly associated with adjustment of relevant factors. Our hypothesis was that anxious temperament might be associated with harm avoidance.
T HE TEMPERAMENT EVALUATION of Memphis, Pisa, Paris, and San Diego-Autoquestionnaire (TEMPS-A) 1 and the Temperament and Character Inventory (TCI) 2 are generally accepted and frequently used for studying temperament and/or character of healthy people and those of patients with psychiatric disorders, including depression and bipolar disorder. Typically, researchers use one of them but rarely use both, and therefore the relationship between the TEMPS-A and the TCI should be scrutinized and understood by researchers.
In particular, anxious temperament scores rated by TEMPS-A have been shown to be significantly and positively associated with harm avoidance scores rated by TCI using Pearson's correlation coefficient. 1, 3, 4 However, there is a criticism that the harm-avoidance scale assesses impulsiveness rather than anxiety proneness and that the relevance of serotonin function to the harm avoidance scale does not lie in its assessment of anxiety proneness, but rather its assessment of impulsiveness. 5 Serotonergic function has been investigated in relationship to harm avoidance and anxious temperament, but there are conflicting findings. Although a meta-analysis showed a significant difference in harm avoidance scores between S/S and L/L of serotonin transporter length polymorphic region (5-HTTLPR), 6 subsequent studies failed to show a significant difference in harm avoidance scores between 5-HTTLPR genotypes. 7 On the other hand, anxious temperament scores were significantly different between 5-HTTLPR genotypes. 8 Particularly in the same subjects, anxious temperament scores but not harm avoidance scores were significantly associated with 5-HTTLPR genotypes. 8 To resolve this equivocal relationship between anxious temperament and harm avoidance, it is important to investigate whether the anxious temperament scale and the harm avoidance scale are significantly associated with adjustment of relevant factors. In the present study, two multiple regression analyses were performed: one to predict variance in anxious temperament scores without and with harm avoidance scores, and relevant factors; and another to predict variance in harm avoidance scores without and with anxious temperament scores, and relevant factors. Our hypothesis was that anxious temperament might be associated with harm avoidance.
METHODS

Subjects
From the database of our previous studies, 9-11 the data of 111 healthy subjects who had both TCI and TEMPS-A scores were extracted for the present study. As shown in Table 1 , they comprised 67 men and 44 women with a mean age of 26.3 years (range, 20-42 years). The subjects were medical staff or medical students of our university and they were asked to participate in the studies by us (some of the authors). After they gave written informed consent to participate in the studies, we performed the Mini-International Neuropsychiatric Interview for screening for any past or present psychiatric disorder, and none of the subjects suffered from any psychiatric disorders.
The protocol for the studies conformed to the provisions of the Declaration of Helsinki and was approved by Oita University Ethics Committee.
Assessment of temperament and depressive state
The subjects completed the Japanese version of the TEMPS-A. This questionnaire measures the following temperament dimensions: Depressive, Cyclothymic, Hyperthymic, Irritable, and Anxious. 1 The TEMPS-A has been translated into Japanese, and the reliability and validity of the Japanese version have been established. [11] [12] [13] Also, the subjects completed the Japanese version of the TCI, where temperament consists of four subscales-Novelty Seeking, Harm Avoidance, Reward Dependence, and Persistencewhereas character consists of three subscales-SelfDirectedness, Cooperativeness, and Self-Transcendence 2 The reliability and validity of the Japanese version of the TCI have been established. 14, 15 Additionally, depressive state was measured using the Hamilton Depression Rating Scale (HRSD) 16 and manic or hypomanic state was assessed using the Young Mania Rating Scale (YMRS) 17 as mental state may have affected the responses to the questionnaires. 18 
Statistical analyses
First, Pearson's correlations were calculated among age, sex, TEMPS-A subscales, and TCI subscales for the 111 subjects. Second, two steps of regression analyses via the forced entry method were conducted. In the case of anxious temperament scores as a dependent variable, age, sex, the other TEMPS-A subscale scores, and the other TCI subscale scores excluding harm avoidance scores were first entered as independent factors; and second, harm avoidance scores were entered as a further independent factor. On the other hand, in the case of harm avoidance scores as a dependent variable, age, sex, the other TEMPS-A subscale scores excluding anxious temperament scores, and the other TCI subscale scores were first entered as independent factors; and second, anxious temperament scores were entered as a further independent factor.
RESULTS
Anxious temperament was significantly and positively associated with harm avoidance (Fig. 1 , Table 2 ). As shown in Table 2 , anxious temperament was significantly and positively associated with depressive temperament, cyclothymic temperament, irritable temperament, harm avoidance, and HRSD, whereas anxious temperament was significantly and negatively associated with novelty seeking and self-directedness. On the other hand, harm avoidance was significantly and positively associated with depressive temperament, anxious temperament, and HRSD, whereas harm avoidance was significantly and negatively associated with hyperthymic temperament, novelty seeking, persistence, self-directedness, and selftranscendence. With regard to HRSD and YMRS, HRSD but not YMRS scores were significantly associated with some TEMPS-A and TCI subscales (Table 2) . Therefore, the following multiple regression analyses included only HRSD as an independent factor. Table 3 shows the results of a multiple regression analysis via the forced entry to predict the variance of anxious temperament scores. Using Model 1, which excluded harm avoidance as an independent factor, anxious temperament was significantly and positively associated with depressive temperament, irritable temperament, and HRSD. Next, using Model 2, which included harm avoidance as an independent factor, a multiple regression analysis revealed that anxious temperament was significantly and positively associated with depressive temperament, HRSD, and harm avoidance. Table 4 shows the results of a multiple regression analysis via the forced entry to predict the variance of harm avoidance scores. Using Model 1, which excluded anxious temperament as an independent Boldfaced type indicates significant associations with anxious temperament scores. VIF values of individual factors were all less than 10, suggesting no multicollinearity. HRSD, Hamilton Depression Rating Scale; VIF, variance inflation factor.
factor, harm avoidance was significantly and negatively associated with hyperthymic temperament, novelty seeking, persistence, and self-directedness. Next, using Model 2, which included anxious temperament as an independent factor, a multiple regression analysis revealed that harm avoidance was significantly and negatively associated with hyperthymic temperament, novelty seeking, persistence, and self-directedness whereas harm avoidance was significantly and positively associated with anxious temperament.
DISCUSSION
The present findings support our hypothesis that anxious temperament might be associated with harm avoidance. As for different aspects, excluding harm avoidance as an independent factor, anxious temperament was significantly and positively associated with depressive temperament, irritable temperament, and HRSD. On the other hand, excluding anxious temperament as an independent factor, harm avoidance was significantly and negatively associated with hyperthymic temperament, novelty seeking, persistence, and self-directedness. Roughly speaking, anxious temperament may have 'depressive proneness,' whereas harm avoidance may have 'passive proneness.' With regard to common aspects, including harm avoidance or anxious temperament as an independent factor in each multiple regression analysis, both were significantly and positively associated with each other, suggesting the presence of Considering the relevant literature, however, we found that both anxious temperament 19 and harm avoidance 20 predicted suicide, whereas hyperthymic temperament protected against suicide, 21, 22 although the effects of temperament may be indirect. 23, 24 As shown in Figure 2 , it is speculated that both anxious temperament (depressive proneness) and harm avoidance (passive proneness) have an effect that accelerates the shift from mood disorder to suicide. This effect seems to be one of the common aspects of anxious temperament and harm avoidance, although the subjects of the present study were not suffering from mood disorder or suicidal ideation and this speculation requires further investigation.
The limitations of the present study include the relatively small number of subjects, the subjects being deviated to a younger age, being medical students and staff, and the limitations of the questionnaires.
In conclusion, the present findings support our hypothesis that anxious temperament might be associated with harm avoidance, and suggest that anxious temperament may have depressive proneness whereas harm avoidance may have passive proneness.
